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The react ion of potassium acryla te  and methacry la te  with the hydro- 
chloride of 5- chloromethylquinol in-  8- ol has given the corresponding 
hydroxyquinol inylmethyl  esters. 

Recently,  i nc r ea sed  in t e re s t  has a r i s en  in biologi-  
t a l ly  active polymeric  ma te r i a l s  and prepara t ions  
[2-5]. One of the methods for obtaining such substances  
may be the copolymerizat ion of monomers  possess ing  
a given physiological  activity.  

We have invest igated the synthesis  of monomers  
f rom potass ium acryla te  and methacry la te  (II) and 5- 
chloromethylquinol in-8-ol  hydrochloride (I) according 
to the following s to ichiometr ic  equations:  

1 II 
HCI �9 RCH~CI+KOCOCH=CHe ---+ 

I l l  
,. HCI �9 RCH2OCOCH =CH2+ KCI, (1)  

! I i  
HCI. RCH2CI+KOCOCH= CH2+ (KH , Nail, K2)COs-'--'* 

I l l  
I{CH~OCOC H = C H,~ + 2KCI (KCI, NaCI)+ H20 + CO2, (2)  

I II 
HCI �9 RCH2CI+2KOCOCH= CH~ -----+ 

I l l  
RCH2OCOCH= CH2+2KCI+ HOCOCH = CH2, (3)  

The p repara t ion  of monomers  with a quinol in-8-o l  
res idue  is of in te res t ,  s ince quinol in-8-o l  i t se l f  and 
a number  of its der ivat ives  possess  cons iderable  bac-  
ter ic idal ,  an t iamebal ,  and fungicidal  proper t ies  [6, 7]. 

The na ture  of the solvent  proved to have a cons ide r -  
able influence on the yield of the final products  HI. A 
number  of aprotic solvents (pet roleum ether,  benzene,  
ethyl acetate) were  tested.  The bes t  yields of es te rs  
by reac t ion  (1) were obtained in ethyl acetate (30%), 
while in pe t ro leum ether and benzene the yield of III 
did not exceed 14%. When hydrogen chloride aceeptors 
were used (2), the yields of e s t e r s  could be ra i sed  to 
55%, but in this case the na ture  of the solvent  and of 
the hydrogen chloride acceptors  had a considerable  
influence on the course  of the react ion,  as Table 1 
shows. The data on the kinet ics  of the evolution of 
CO 2 were t rea ted  by the method of leas t  squares  [8]. 

In a b lank exper iment ,  the reac t ion  between I and 
an acceptor (with respec t  to the evolution of CO 2) 
obeyed a f i r s t - o r d e r  equation with a ra te  constant  of 
1.7 �9 10 - 6 / / m o l e  �9 sec;  the constant  for a given type 
of acceptor  was the same  in  pe t ro leum ether and in 

*For par t  IV, see  [1]. 

ethyl acetate.  In the p resence  of po tass ium sal ts  of 
acids,  the na ture  of the solvent,  the type of acceptor,  
and the sal t  of the acid taken proved to have a con- 
s iderab le  inf luence on the ra te  constant  of the evolu- 
tion of CO 2 (see Table 1). 

Since we could not obtain a g rea te r  yield of es te r s  
by reac t ion  (2) than 55%, we used var ian t  (3). In this 
case the es te r s  were obtained with a yie ld  of 60%, as 
can be seen f rom the f igures of Table 2. 

It has been shown in  a number  of papers  and reviews 
that the na ture  of the solvent  somet imes  has a decisive 
influence on the favorable  outcome of a reac t ion  [9-11].  
Our exper imenta l  data a re  in full ag reement  with this. 

In 5 -ch loromethy lqu ino l in -8-o l  hydrochloride,  be-  
cause of the combined actions of the negative inductive 
effect of the chlorine atom of the chloromethyl  group 
and the posi t ive mesomer ic  effect of the hydroxyl 
group, this chlorine atom and the CH2C1 group i t se l f  
possess  a high mobili ty.  This is conf i rmed by the im-  
poss ib i l i ty  of obtaining free 5-chloromethylquinol in-  
8-ol  without its convers ion  into the carb inol  [12], and 
also by the ease of e l iminat ion  of the CH2OH group in 
the b romina t ion  reac t ion  [13]. This may explain why, 
in a number  of solvents (especial ly  those with a high 
d ie lec t r ic  constant) the react ion takes place with the 
par t ia l  spl i t t ing off of the CH2C1 group and with the 
predominant  format ion  of bishydroxyquinolylmethane.  

Syntheses by reac t ion  (1) a re  prac t ica l ly  complete 
after one hour (the yield of e s t e r s  does not r i s e  when 
the react ion t ime is increased) .  For  the in i t ia l  reac tant  
I to take par t  in the react ion,  it must  be dissociated 
into ions.  Consequently,  solvents  with high d ie lec t r ic  
constants ,  which form complexes of the e lec t ron-donor  
or coordinat ion type with the reac tant  or the subs t ra te ,  
genera l ly  favor the react ion.  In our case,  the most  
sui table  solvent  with specific solvation proved to be 
ethyl acetate.  Because  of the unshared pa i r  of e lec-  
t rons on the oxygen atom, this solvent  is capable of 
an e lec t ron-donat ing  in te rac t ion  both with the RCH + 
ion and with the cation of the subs t ra te .  This probably 
faci l i ta tes  the cleavage of the corresponding ion pa i r  
with the format ion of separa te  ions.  In other solvents  
(benzene, toluene, pe t ro leum ether),  no such specific 
solvation is observed,  which leads to low yields of the 

final products .  Dimethylformamide proved to be un-  
sui table  because  of i ts  condensation with the ini t ia l  
reactant ,  which has been observed e a r l i e r  in the p rep-  
a ra t ion  of the cor responding  ethers  [12]. 

We have studied the IR spec t r a  of the compounds 
obtained ( recorded in KBr tablets on a UR-10 i n s t r u -  
ment). The spec t rum of the acryla te  (figure) shows 
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T a b l e  1 

S y n t h e s i s *  of  8 - H y d r o x y q u i n o l i n - 5 - y l m e t h y l  A c r y l a t e  a n d  M e t h a c r y l a t e  

i n  t h e  P r e s e n c e  of H y d r o g e n  C h l o r i d e  A c c e p t o r s  

Solvent* * ] 
Hydrogen 
chloride 
acceptor 

K***X 10 "6 
//mole �9 sec 

Amount of 
CO 2 liber- 
ated after 
50 min, ml 

Yield, % 
bishydroxy- 15-hydroxyme- 

esters III quinolinyl- thylquinolin- 
methane tlV) 8-ol (V) 

A 

/i 

D 

KHCO3 
NaHC03 

K2COa 
KHCO3 

NaHCO3 
K2COs 

K H C Q  
KHCO3 

A [ KHCOs 
,, NaHCO3 

K2CO3 
KHCOs 

,, NaHCO3 
,, t K2COa 

2.2 
1.6 
3.3 
1.6 
5.0 
8.3 
3.3 

11 

0.8 
0.8 
1.6 
1.4 
1.4 
1.4 

Potassium acrylate 

100 14 
45 14 
73 14 

100 37 
100 55 
73 33 
55 10 

100 

Potassium methacrylate 

aa  1 
45 
45 I t5 
78 27 
68 34 

30 
26 
30 
20 
17 
24 
40 
35 

N 

5 
26 
11 
5 

10 

12 
15 
12 

15 

68 
55 
17 
17 
45 
17 

*Equation (2) 6.02 
**A is petroleum ether, bp 70-100 ~ C; B is ethyl acetate, bp 77 ~ C, 8~6.02, ~ 1.81 D; C is nitromethane, 

bp 101 ~ C, g 35.9, ~ 3.17 D; D is acetone, bp 56 ~ C: 8 20.7, # 2.2 D, 
***Rate constant of the evolution of CO 2. 

T a b l e  2 

Y i e l d s  of 8 - H y d r o x y q u i n o l i n - 5 -  

y l m e t h y l  A c r y l a t e  (HQA) a n d  

M e t h a c r y l a t e  (HQM) as  F u n c -  

t i o n s  of  t h e  N a t u r e  of t h e  

S o l v e n t *  

Solvent 

Petroleum ether 
Ethyl acetate 
Benzene 
Nitromethane 

Yield, % 

HQA HQM 

14 25 
60 60 
22 40 
12 15 

*Equation (3). 
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IR  s p e c t r u m  o f  8 - h y d r o x y q u i n o l i n - 5 - y l m e t h y l  a c r y l a t e  

b a n d s  c h a r a c t e r i s t i c  f o r  t h e  q u i n o l i n e  r i n g  (712 ,  1230 ,  

1280 ,  1 2 9 5 ,  1 3 7 0 ,  1 4 1 0 ,  1 4 8 0 ,  1505 ,  1580 ,  1630 ,  3320  c m  -1)  

a n d  a l s o  a b a n d  a t  1720  e m  -1  w h i c h  i s  c h a r a c t e r i s t i c  

f o r  t h e  s t r e t c h i n g  v i b r a t i o n s  o f  a 13==O g r o u p  i n  a r y l  

e s t e r s  a n d  u n s a t u r a t e d  e s t e r s  ; t h e  c h a r a c t e r i s t i c  g r o u p  

f o r  t h e  O- -O b o n d  a t  1250  e m  -1  a p p e a r s  w i t h  a l o w  

i n t e n s i t y .  O t h e r  b a n d s  a p p e a r  a t  790  a n d  840  e m  -1  

w h i c h  a r e  n o t  p r e s e n t  i n  t h e  s p e c t r u m  of  q u i n o l i n - 8 - o l .  

I t  i s  p o s s i b l e  t h a t  t h e s e  m u s t  b e  a s s i g n e d  to  t h e  C - - C  

s k e l e t a l  v i b r a t i o n s  o f  a n  u n s a t u r a t e d  c h a i n  [14].  

EX PERIMEN TA L 

8-Hydroxyquinolin-5-ylmethyl acrylate. A flask was charged with 
a ground mixture consisting of 2.31 g (0.01 mole) of 5-chloromethyl- 
quinolin-8-ol hydrochloride, 1.0 g (0.01 mole) of potassium acrylate, 
and 1.0 g (0.01 mole) of potassium bicarbonate, and then 2 0 m l  of 
ethyl acetate was added. The flask was connected via a reflux con- 
denser with a burette for measuring carbon dioxide, Then it was heated 
in the boiling water bath for --50 min until the evolution of carbon 
dioxide had practically ceased. After this, the solvent was filtered 
from the precipitate and the filtrate was distilled (in the case of high- 
boiling solvents, in vacuum). The product obtained, with mp 92-  95" C, 
was recrystallized from petroleum ether. Colorless crystals, mp 95- 
96 ~ C, readily soluble in benzene and ethyl acetate; yield 37~ 
C 67.92; H 5.04; N 6.19. Calculated for C13HnNO s, %: C 68.10; 
H 4.80; N 6.11. The precipitate was added to acidified water and 
the mixture was neutralized with dilute ammonia solution. A mixture 
of products deposited which consisted of 5-hydroxymethylquinolin- 8- ol 
(IV) and bishydrexyquinolinylmethane (V). After drying, this mixture 
was treated with ethyl ether in which IV is soluble and V is insoluble. 
The pure products, after recrystallization (IV from benzene and V 
from dimethylformamide)melted at 138-139~ C and 279-281 ~ C, 
respectively, 

8- Hydroxyquinolin- 5- ylmethylmethacrylate was obtained similarly; 
colorless crystals, mp 129-130 ~ C, readily soluble in benzene and 
ethyl acetate. Found, %: C 69.25; H 5.31; N 5,88, Calculated for 
Cz4HmNO ~ , %: C 69.13; H 5.35; N 5.76~ The yields of the desired 
products and of the by-products when the reaction }<as carried out in 

accordance with Equations 2 and 3 are shown, respectively, in Tables 
1 and 2. 
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